We report a novel pressure-induced spin-density-wave transition in the superconductor Mo 3 Sb 7 figured our by measurements of the electrical resistivity and magnetization under hydrostatic pressure. The critical temperature of superconducting Mo 3 Sb 7 is found to increase with increasing pressure, from 2.15 K at 0.2 kbar up to 2.37 K at 22 kbar. Above 4.5 kbar, superconductivity exists in parallel with a pressure-induced spin-density wave state, revealed by a sharp jump in the electrical resistivity and a maximum in the magnetization at the phase transition temperature Mo 3 Sb 7 crystallizes in the cubic Ir 3 Ge 7 -type structure with space group Im-3m and a = 0.9591 nm. This compound has been suggested to enter into an unusual superconducting state below T c = 2.2 K with two BCS-like gaps.[1, 2] Moreover, specific heat and muon spin rotation experiments, [3] indicated that the effective mass of the charge carries is enhanced (∼ 16-18 m 0 ), if compared to that of conventional BCS superconductors with a weak electron-phonon coupling. At present, Mo 3 Sb 7 is concluded being nonmagnetic due to a spin dimerization below T * = 50 K, which is reflected by anomalies in the heat capacity, magnetic susceptibility [4] , muon spin rotation, [5, 6, 7] and magnetic excitations in inelastic neutron scattering.
2 nm) and interdimer distance (∼ 0.46 nm). In general, the strength of magnetic interactions in a given compound can be modified by applying external hydrostatic pressure. Furthermore, taking into account the fact that the effective mass of superconducting carriers in Mo 3 Sb 7 is sizable, approaching that of heavy-fermion superconductors, one would expect a similar response of its electronic state to applied pressure. In heavy-fermion superconductors, magnetic instabilities or magnetic fluctuations are responsible for enhancing the effective mass of the superconducting quasiparticles and the pairing mechanism in unconventional superconductors is most probably associated with magnetism. [8, 9, 10, 11] In view of these arguments, a considerable pressure response on the magnetic state is expected in Mo 3 Sb 7 . Therefore, the electrical resistivity and magnetization of Mo 3 Sb 7 was studied under pressure. Results of our study revealed that a pressure-induced spin-density-wave exists in parallel with superconductivity. In the following, we present pressure-dependent properties of Mo 3 Sb 7 and discuss these observation in the context of a competition of magnetism and superconductivity.
Mo 3 Sb 7 was prepared from Mo and Sb (purity 99.95% from Alfa Aesar) by solid-state reaction. Synthesis, purity characterization and determination of crystal parameters of the sample have been carried out in a similar technique as given in Ref. [12] . Electrical resistivity under pressure up to 22 kbar was measured in the temperature range 0.3-80 K by means of a standard four-probe technique, using a 3 He cryostat with a Cryogenics Ltd. 12 T magnet. Hydrostatic pressure was generated by a piston-cylinder cell using Daphne oil as the pressure-transmitting medium. The resistivity data were taken on cooling at a rate below 0.1 K/min. The magnetization was measured at several pressures up to 6 kbar in a nonmagnetic pressure cell with a SQUID magnetometer (Quantum Design MPMS-5). High purity Pb was used as pressure indicator. The width of the superconducting transition of Pb did not exceed 10 mK, corresponding to an uncertainty of measured pressure ± 0.2 kbar.
The normalized low temperature electrical resistivity of Mo 3 Sb 7 for various pressures up to 22 kbar is presented in Fig. 1 a. The resistivity at 0.2 kbar is characterized by a superconducting transition at 2.15 K, in agreement with the previous report for ambient pressure. [13] With growing pressure, the critical temperature increases at an initial rate dT c /dP ∼ 0.02 K/kbar, and at maximum applied pressure of 22 kbar T c reaches a value of 2.37 K. Simultaneously, the width of the critical transition ∆T c decreases, from 0.2 K at 0.2 kbar to 0.1 K at 22 K, indicating that a more homogeneous superconducting state is realized under pressure. The observations of an increase of T c and of a gradually sharpening of the phase transition with increasing pressure (see Fig. 1 a) imply that superconductivity is favored by pressure. This behavior cannot be explained in terms of the BCS theory for conventional superconductors like Al, Pb or Nb 3 Sn. For BCS-superconductors, the critical temperature is given by:
), [14] thus T c is governed by the phonon frequency ω D , the electron-phonon interaction V e−ph and the carrier density of states at the Fermi energy N(E F ). Usually, T c is found to decrease with increasing pressure due to a lattice stiffening and a decrease of both the density of states and of V e−ph under pressure. [15, 16, 17] [20] and has been assigned to an increasing charge carrier density or to increasing interlayer coupling. A large enhancement of T c by pressure was found for clathrate Ba 6 Ge 25 as well, [21] where under pressure the compound approaches the undistorted, low-disorder structure. This gives rise to a softening of phonon modes associated with one of the Ba atoms. A possible explanation for Mo 3 Sb 7 is based on the assumption that the electron pairing mechanism is mediated by antiferromagnetic interactions, as it will be discussed below. T SDW ∼ 6.1 K. It is worth noting that the pressure data manifest complex ρ(T )-curves for T c < T < T SDW . The cause of several local maxima of ρ(T ) in this temperature range is unknown. Also, we examined the influence of a magnetic field on T SDW . As an example, data at P = 4.5 kbar and magnetic fields up to 2.4 T are shown in Fig. 2 b.
Obviously, applied magnetic fields displace T SDW to lower temperatures. This behavior is different from that expected for a CDW-type transition, where the magnetic fields hardly influence the transition temperature. [26] On the other hand, the strong sensitivity of T SDW in Mo 3 Sb 7 to external magnetic fields is consistent with an antiferromagnetic SDW nature of the transition. The effect of magnetic fields on the transition is also manifested by a change of the resistivity slope. At zero field, a sharp jump appears in the resistivity at 4.5 kbar, suggesting a first-order phase transition. For higher magnetic field strengths, the transition becomes smoother, reminiscent of a second-order phase transition.
To corroborate the magnetic origin of the transition at T SDW the magnetization was measured in low magnetic fields up to 0.02 T and under pressure of 6 kbar (Fig. 3 a) . While no anomalies occur at ambient pressure, [4] the magnetization under applied pressure and at 0.01 T exhibits a maximum near 6.8 K, referring to a pressure-induced antiferromagnetic phase transition. In a manner typical for antiferromagnets, the application of higher magnetic fields shifts the magnetization maximum to lower temperatures. According to the band calculations, [4] the Fermi surface is nested. Such a property may trigger a SDW ordering.
In order to investigate pressure effect on the upper critical field, H c2 , of Mo 3 Sb 7 , temperature dependent resistivity data were taken at various magnetic fields and pressures.
Typical results are shown in Fig. 3 , where Φ 0 is the magnetic flux quantum. Using the theoretical H c2 (0) values, the coherence length is estimated as 12.7 nm for 22 kbar, which is slightly smaller than the value of 13.3 nm derived for 4.5 kbar.
The pressure-temperature phase diagram for Mo 3 Sb 7 is displayed in Fig. 4 b. The present data evidence that superconductivity in Mo 3 Sb 7 has several remarkable features. First, superconductivity exists in this material over a large range of applied pressures becoming essentially enhanced if pressure rises. For conventional BCS-superconductors, pressure usually suppresses superconductivity. Thus, in view of its response to the hydrostatic pressure, superconductivity in Mo 3 Sb 7 is likely to be unconventional, at least different from that of metallic Al, Pb or Nb 3 Sn. Second, there is a pressure-induced SDW transition; this SDW phase interplays with superconductivity in Mo 3 Sb 7 . The observed narrowing of the superconducting transition under pressure strongly emphasizes that there is a homogeneous coexistence of the SDW and the superconducting state, i.e., the same electrons are responsible for the SDW and superconductivity. This is a convincing experimental evidence for the close relationship between magnetism and the formation of Cooper pairs in the compound studied. Third, comparing the characteristic evolution of T SDW and T c with other SDW superconductors, [23] or with magnetic heavy-fermion superconductors, [30, 31, 32] 
